Abstract This paper aims to understand the differences between characteristics of ICT-supported pedagogical practices of grade 8 science teachers of extensive and non-extensive ICT-using science teachers. The differences of the pedagogical practices are described in terms of innovative and traditionally important practice orientations. The innovative practice orientation reflects a demand for education in an information society (e.g. communication skills; ability to learn at own pace), while the traditionally important practice orientation (e.g. subject-matter knowledge) reflects teaching and learning in an industrial society. The purpose of this study was to explore differences between the ICT-supported pedagogical practices of extensive and non-extensive ICT-using science teachers. As part of the SITES 2006 study extensive ICT-using science teachers nominated their most satisfying pedagogical practice. Perceived student outcomes and teaching practices have been analyzed using the SITES 2006 database. In addition, the regular pedagogical practices of these science teachers were, using the SITES 2006 database, compared with the regular pedagogical practices of non-extensive ICT-using science teachers. The results show that although traditionally important practices within the context of ICT are still dominant in science education, changes in the equilibrium between traditionally important and innovative practice orientations are taking place across educational systems.
society the main focus of education is to contribute to the development of factual and procedural knowledge, in the information or knowledge society the development of conceptual and meta-cognitive knowledge is increasingly considered important (Anderson 2008) . This change should have implications for our education systems. There is a need to drastically change curricula so that students develop competencies which are often not addressed in the industrial society's curricula, but are needed in the 21st century (e.g. Anderson 2008; Voogt and Pelgrum 2005) . According to the European Commission, for instance, all citizens of the European Union should have the opportunity to acquire a number of so called key skills, which include digital literacy and higher-order skills such as teamwork, problem solving, and project management (European Commission 2002) . Key skills are often also referred to as lifelong learning competencies. The education ministers of OECD countries (OECD 2004) embraced the concept of lifelong learning, which covers all purposeful learning activities in a person's life. A major feature of lifelong learning is developing meta-cognitive knowledge and skills.
Developments in the learning sciences (see, for example, Bransford et al. 2000) show the benefits of learner-centered forms of instruction. Students are expected to be more actively involved in their own learning process, which asks for different teaching strategies and a change in the responsibilities that students and teachers traditionally have held within the learning process. These findings from research are consistent with the importance policymakers attach to "lifelong learning" and "learning-to-learn" competencies. Voogt (2003) , based on a review of the literature, projected pedagogical approaches consistent with the expectations and values of the information society and showed how these might differ from those consistent with the expectations and values of the industrial society (see Table 1 ). According to Voogt the pedagogical approaches which are expected to be important in the information society have, amongst others, more to do with providing variety in learning activities, offering opportunities for students to learn at their own pace, encouraging collaborative work, focusing on problem-solving, and encouraging student involvement in assessment. Voogt (2003) argues that education needs to find a new balance between the pedagogical approaches that are considered useful in the industrial society and those that are deemed relevant for the information society. For the present study, however we make a distinction between the two pedagogical approaches. IEA conducted from 1998 till 2006 the Second Information Technology in Education Study (SITES). This study consisted of three modular studies with the purpose to study to what extent and how education is responding to the requirements of the information society, and how ICT is impacting on these changes. Several terms have been used in the three SITES studies to distinguish between educational practices that are associated with the information society and the industrial society respectively. An overview of the terminology used in the different SITES studies is presented in Table 2 .
In the first SITES study (Module 1 with data collection in 1998) a distinction was made between the traditionally important and the emerging paradigm for learning (Pelgrum and Anderson 1999) . The latter reflected the challenges for education in the information society. In this study school principals were asked to describe the most satisfying example of ICT-use in their school. Voogt (1999) showed that many principals were already able to provide examples of satisfying experiences with pedagogical use of ICT in 1998. It was remarkable that, across education systems, a fairly large number of these satisfying experiences contained pedagogical practices such as those reflected in the 3rd column of Table 1 , and hence were consistent with the notion of the emerging paradigm. The second SITES study (Module 2, with data collection in 2002) used the term 'innovative pedagogical practices'. In this study indepth case studies (174 cases from 28 countries) were conducted to study the characteristics of innovative examples of ICT-using pedagogical practice. The analysis of the SITES Module 2 showed amongst others that in the innovative practices involved in the study students had developed not only subject-matter knowledge, but also information-handling, collaboration, and communication skills (Kozma 2003) , skills which are considered important for the information society. The Module 2 findings were based on a selection of specific schools where innovative pedagogy-as locally defined-was used. Hence Module 2 did not provide a representative picture of (innovative) ICT-supported pedagogical practices in the education system at large. This situation was the main reason to explore in SITES 2006 SITES (with data collection in 2006 to what extent satisfying ICT-supported pedagogical practices as provided by extensive ICT-using math and science teachers, could be associated with the traditionally important practice orientation or the innovative practice orientation. Within the innovative practice orientation, SITES 2006 made a distinction between the lifelong learning orientation and the connectedness orientation ). The lifelong learning orientation 'includes the use of more collaborative-, inquiry-, and production-oriented activities as well as strategies designed to take greater account of individual differences' (Law and Chow 2008, p.122) . The connectedness orientation refers to 'activities in which students collaborate with/ and or learn from outside peers and experts to create products and publish results' (Law and Chow 2008, p. 122) . In this paper we prefer to use the term innovative practice orientation for the combination of the lifelong learning orientation and the connectedness orientation.
In this study we explored the characteristics of satisfying ICT-supported pedagogical practices, which were nominated by grade 8 science teachers, with respect to perceived student outcomes, teaching practices, and responsibility for various aspects of teaching and learning (see also Voogt 2008) . The first research question that we aim to answer is 'How do science teachers characterize satisfying ICT-supported pedagogical practices with respect to student outcomes, teaching practices, and distribution of responsibility for aspects of teaching and learning? The results are analyzed in terms of innovative and traditionally important practice orientations. In addition, we conducted a secondary analysis. We compared the regular pedagogical practices of extensive ICT-using science teachers (the teachers who provided the satisfying ICT-supported practices) with the regular pedagogical practices of science teachers who are not extensively using ICT. The second research question that we aim to answer is 'How do regular pedagogical practices differ between teachers who use ICT extensively with teachers who do not use ICT extensively?' To answer these questions teacher data from the SITES 2006 was used.
Design of the study
To determine whether science teachers who were sampled to participate in the SITES 2006 survey 1 used ICT extensively two questions were asked. In the first question teachers were asked whether they 'used ICT in teaching and learning activities in grade 8'. In the second question science teachers were asked to indicate whether they used ICT 1) 'once a week or more in grade 8', 2) 'extensively in grade 8 during a limited period in the year (e.g., in a project)', or 3) 'none of the above'. Only those science teachers who answered in the affirmative to the first question were selected for the analysis conducted for this study. Science teachers were considered to use ICT extensively when they had answered the second question with option 1 ('once a week or more') or 2 ('extensively during a limited period in the school year'). Teachers' use of ICT in their teaching or learning was considered less extensive when they answered the second question with option 3 ('none of the above'). A weighting procedure was used to correct the different sample sizes of teachers in the countries participating in the study (Carstens and Pelgrum 2009) .
The data from 8834 science teachers (after weighting) answered the two questions above and could be used for the analysis of this study. Of these science teachers 47.0% (N=4152) either used ICT once a week or more (19.9%, N=1754) in grade 8, or used ICT extensively during a limited period in the school year (27.1%, N=2398). 14.4% (N=1273) of the science teachers did use ICT, but did not make extensive use of ICT in their teaching practice. Of the remaining science teachers 30.3% (N=2679) did not use ICT. A few teachers (8.3%, N=730) provided an invalid answer to these questions and had to be excluded in the further analysis. Figure 1 presents the results per country of the percentage of science teachers who were using ICT and the extent to which they used ICT (once a week, during a limited period in the school year, not so extensive, not at all). It should be noted that in 13 education systems more than one third of the teachers do not use ICT at all. In most educational systems, ICT-using science teachers use ICT during limited periods in the school year (during a theme or a project). In Alberta, Canada, Chile, Hong Kong, Italy and Ontario, Canada, the ICT-using teachers are using ICT mostly on a weekly basis. In Catalonia, Spain, Finland, France, Japan, Chinese Taipei, and South Africa a fairly large number of ICT-using science teachers do not use ICT extensively.
To answer the first research question the teachers (20.2%, N=1696) who were considered extensive users of ICT (once a week or during a limited period in the school year) were asked to provide a description (in 20 words) of a satisfying pedagogical practice, in which they and/or their grade 8 students used ICT extensively for teaching and learning of specific content related to science. A few examples of the brief descriptions that teachers provided are given in Fig. 2 .
With this specific pedagogical practice in mind the teachers were asked to complete three closed-item questions on the following:
-the contribution of ICT on changes in student outcomes (11 outcomes were distinguished, amongst them subject-matter knowledge; learning motivation; information-handling skills); -changes in their teaching practice (14 teaching aspects were distinguished, amongst them quality of coaching; time needed for technical problems; availability of new learning content); -the main initiating actor (teacher/student) in aspects of teaching and learning (13 teaching/learning aspects were distinguished, such as determining content; organizing grouping; choosing learning activities).
The first two questions had a three-point scale (increase -no difference -decrease). For the third question teachers could choose between 'teacher' or 'student' as main initiating actor, or not applicable (NA). Voogt (2008) showed that teachers who use ICT on a weekly basis reported more changes due to ICT in their pedagogical practices as compared to teachers who use ICT somewhat extensively only during limited periods in the school year. Therefore in this paper we use only those teachers who use ICT on a weekly basis in the analysis conducted for answering the second research question. In the analysis for this question we compare the pedagogical practices of those teachers who use ICT once a week or more (N=1696) with the pedagogical practices of those teachers who are said to use ICT, but not in such an extensive manner (N=1229). We compare the two groups of teachers based on a number of indicators taken from the main teacher survey, viz. the use of learning resources, teaching practices, student practices, and the perceived impact of ICT on student outcomes. Besides means and standard deviations, effect sizes (Cohen's d) are also calculated. Cohen (1969) small, d=0.5 a medium and d=0.8 a large effect size. In this paper we take a somewhat more conservative position and consider an effect size between ≥0.5 but <0.8 as a medium size effect and an effect size ≥0.8 as a large size effect.
Results

Characteristics of satisfying ICT-supported pedagogical practices
The results related to the first research question are presented in this section. In this section the characteristics of satisfying ICT-supported practices are presented as reported by science teachers. First the perceived changes in student outcomes are presented; this is followed by a description of the perceived changes in teaching practices, and a characterization of how science teachers perceive the distribution of responsibilities between teachers and students on aspects of teaching and learning.
Changes in student outcomes
The extensive ICT-using science teachers were asked whether the use of ICT in the pedagogical practice they had in mind contributed to changes in students' outcomes. Figure 3 presents the results. It is worth mentioning that the majority of the teachers perceived an increase or no change in student outcomes due to the use of ICT in the pedagogical practice. Figure 2 shows that the majority of the science teachers of grade 8 reported an increase in student outcomes on all but one item (achievement gap) for their specified pedagogical practice. More than 70% of the science teachers report that student outcomes increased with respect to learning motivation, ICTskills, information-handling skills, and subject-matter knowledge. These results show that next to learning outcomes relevant for the traditionally important practice orientation (such as subject matter knowledge and ICT skills) student outcomes, that are considered relevant for the innovative practice orientation (such as ability to work at own pace, information-handling, communication, collaborative, problemsolving and self-directed learning skills), also increased as a result of ICT use in the pedagogical practices teachers had nominated as most satisfying. According to many teachers, students' learning motivation and self esteem also increased due to ICT, which is beneficial for both the innovative and traditionally important practice orientations. It should be noted, however, that according to about 35% of the science teachers, differences in achievement between students increased, and decreased according to only 7% of the teachers. Fig. 3 Science teachers' perceptions of changes in student outcomes due to ICT
Changes in teaching practice
Extensive ICT-using science teachers were also asked whether the use of ICT in the pedagogical practice they had specified had contributed to changes in their teaching practices in grade 8. The results are presented in Fig. 4 . The greater part of the science teachers reported that ICT in the pedagogical practice had led to an increase in the variety of the learning activities (85%); the quality of coaching (54%); the quality of classroom discussion (55%); and the collaboration between students (55%). They also reported that they were better able to adapt to the individual needs of their students (59%). Such teaching practices are considered relevant in the innovative practice orientation. On the other hand the science teachers also reported an increase in quality of instruction (64%), which is seen as part of the traditionally important practice orientation. A large majority of the science teachers also observed that ICT had contributed to an increase in available content (82%) and in an increase in the variety of available learning resources (88%). These benefits of ICT are relevant for the innovative as well as traditionally important practice orientation.
Time needed for classroom management (33%), for solving technical problems (37%), and for coaching individual students (40%) had increased for only a minority of the science teachers. About half of the science teachers mentioned an increase in the amount of effort needed to motivate students. In addition more than half of the science teachers reported that the time they needed for preparation had increased (56%). The two latter results may indicate that many teachers were making considerable effort to prepare teaching-learning practices that would motivate their students.
A little less than half of the science teachers observed that ICT had increased their insight into students' progress (46%) and in communication with the outside world (47%). Finally many science teachers reported that ICT had led to an increase in self-confidence (53%).
Distribution of responsibility between teachers and learners
In the information society students have to learn to take more responsibility for their learning process. For this reason we asked the extensive ICT-using science teachers to identify who was the main initiator of a number of aspects of teaching and learning in the pedagogical practice that they had nominated as satisfying. The results, presented in Fig. 5, clearly show that, for all aspects of teaching and learning, most of the grade 8 science teachers reported themselves as the main initiators of teaching and learning in the pedagogical practice they had specified. However, a relatively large number of science teachers-somewhat under half said that their grade 8 students initiated the organization of group work (45%) and took the initiative to demonstrate their achievement (42%). About one quarter of the extensive ICT-using science teachers reported that the use of ICT had led to an increase in students choosing their learning resources (27%), and making decisions about the time they needed to study a topic (24%). For all other aspects of teaching and learning, less than 20% of the science teachers reported that their students took the initiative.
Pedagogical practices of extensive and non-extensive ICT-using science teachers
In this section the results related to the second research question -'How do regular pedagogical practices differ between teachers who use ICT extensively with teachers who do not use ICT extensively?' -are presented. The regular pedagogical practices as reported by science teachers who use ICT on a weekly basis (further addressed as extensive ICT-using science teachers) are compared with the pedagogical practices as reported by science teachers who do not use ICT extensively (further addressed as non-extensive ICT-using science teachers). The regular pedagogical practices of these two groups of teachers are compared with respect to learning resources, teaching practices, student practices, and student outcomes.
Learning resources
In Table 3 the difference between science teachers who use ICT extensively and those who do not use ICT extensively with regard to the frequency in which they make use of learning resources in their teaching is presented. The results show that science teachers who use ICT extensively (that is once a week or more) use each of the learning resources more often than science teachers who do not use ICT in such an extensive manner. By comparing the rank order in which extensive and nonextensive science teachers use the various learning resources, information about the relative use of the activities is obtained. The rank order of use of learning resources shows only small differences between extensive and non-extensive users. Both groups first of all make use of 'traditional' equipment and hands-on materials (such as laboratory equipment, overhead projectors, and electronic calculators), which is followed by general office software, digital information resources from the WWW, and tutorials. While no meaningful effect sizes were found for the use of traditional equipment, for the most frequently used ICT applications medium effect sizes (≥0.5 but <0.8) between the two groups of science teachers were found, which was of course not unexpected. Both groups of science teachers make the least use of mobile devices, smart boards, and learning management systems. Also specific software for science education, such as data logging and simulation and modeling software is not used frequently. Yet, it must be noted that a medium effect size was found for simulation and modeling software, indicating that extensive ICT-using science teachers do use these ICT applications more frequently than their non-extensively ICT-using colleagues. Table 4 shows the difference between science teachers who use ICT extensively and those teachers who do not use ICT extensively with regard to the frequency with which they conduct a variety of teaching practices. The results show that except for classroom management, science teachers who use ICT extensively (that is once a week or more) use each of the teaching practices more often than science teachers who do not use ICT in such an extensive manner, but the differences between the two groups are not very large, as the effect sizes are small. Except for mediating communication between students and experts a medium effect size (≥0.5 but <0.8) has been found. As was the case with the use of learning resources (also with regard to teaching practices) the rank order of the various teaching practices only slightly differed between extensive and non-extensive users. In both groups classroom management, whole class instruction, and assessing students' progress through tests is conducted most frequently, while liaising with others (in and outside the school) for student collaborative activities and organizing communication between students Law and Chow (2008) called the traditionally important practice orientation while the last ones belong to the connectedness orientation (a specific sub-construct of the innovative practice orientation, see also Table 2 ). In addition to asking the science teachers about the frequency in which they use various teaching practices, they were also asked whether they use ICT in this teaching practice. Although extensive users use ICT more often in their science teaching practice, there is not a big difference in the rank order of activities in which science teachers use ICT. Both groups use ICT most for whole class instruction and tests (part of the traditionally important orientation), as well as for remediation, inquiry activities, and student presentations, which are part of the lifelong learning orientation. In Table 4 effect sizes showing the magnitude for differences in ICT use in teaching practices between extensive and non-extensive science teachers are presented. Medium effect sizes (≥0.5 but <0.8) are found for whole class instruction, remediation, and student-led whole class presentations, providing feedback and counseling to students, which indicate a meaningful difference in ICT use between the two groups of teachers for these teaching practices. 1= never 2= sometimes; 3=often 4=nearly always; * Effect size, showing the magnitude of the difference in teaching practices and ICT use between extensive and non-extensive ICT using science teachers Table 5 shows the difference between extensive ICT-using science teachers and nonextensive ICT-using science teachers on the frequency with which a variety of student practices occur in their classrooms. Generally the results show small effect sizes between extensive ICT-using and non-extensive ICT-using science, in favor of the first group, except for 'students working at the same pace', which happens a little more often in the classes of the non-extensive using science teachers. Medium effect sizes (≥0.5 but <0.8) were only found to favor student practices of extensive ICTusing teachers, with respect to 'determination of own learning goals' and the 'students giving presentations'. These two learning practices are considered important in the innovative practice orientation and belong according to Law and Chow (2008) to the sub-construct lifelong learning paradigm (see Table 2 ). However, although a difference is found it should be noted that both practices do not happen frequently. The rank order of the activities differed only slightly between extensive and non-extensive users. In both groups completing worksheets, working at the same pace, and answering questions to tests or evaluations are the most 1= never 2= sometimes; 3=often 4=nearly always; * Effect size, showing the magnitude of the difference in teaching practices and ICT use between extensive and non-extensive ICT using science teachers frequently used student practices. According to Law and Chow (2008) these practices are part of the traditionally important pedagogical orientation. Contributing to the community, communicating with outside parties, and collaborating with peers from other schools is done less frequently in the two groups of science teachers. These practices are part of the sub-construct connectedness orientation (see Table 2 ).
Teaching practices
Student practices
Extensive ICT-using science teachers use ICT more often with their students, but there is not a large difference in the rank order of activities in which science teachers use ICT. ICT is used most by both groups for giving presentations (part of the lifelong learning orientation), followed by students learning at the same pace and students completing worksheets (both part of the traditionally important orientation). Effect sizes showing the magnitude of differences in ICT use in student practices between extensive and non-extensive science teachers are presented in Table 5 . Medium effect sizes (≥0.5 but <0.8) were found for students working at the same pace, completing worksheets, and answering questions to tests or evaluations (part of the traditionally important orientation), as well as for students learning at their own pace, students giving presentations, students determining their own goals, and for students understanding self and peer evaluation (part of the lifelong learning orientation). Table 6 presents the perceived impact of ICT on student outcomes as reported by the science teachers. In fact the same pattern as described above is also found for the perceived impact of ICT on student outcomes. Extensive ICT-using science teachers see a larger impact of ICT on student outcomes. Yet, the rank order of impact of ICT on student outcomes differs only slightly, with ICT skills, learning motivation, 1= decreased a lot, 2= decreased, 3=no impact, 4=increased, 5=increased al lot information handling skills, and subject matter knowledge ranked highest. Medium effect sizes (≥0.5 but <0.8) are found for ICT skills, learning motivation, information handling skills, problem solving skills, and self-directed learning skills. After recoding 2 we compared the answers-their perceived contribution-of the extensive ICT-using science teachers to student outcomes in their regular practice and for the satisfying practice they had nominated (see Fig. 3 ) in particular. The effect sizes were small. Hence, there doesn't appear to be a large difference in the contribution attributed to ICT to student outcomes in the regular pedagogical practices and the specified satisfying practice of these science teachers.
Perceived impact of ICT on student outcomes
Discussion
In this study we aimed to get an understanding of characteristics of ICT-supported pedagogical practices in relation to changes in society. Pedagogical practices were considered part of the innovative practice orientation when they reflected demands for education in the information society, and were seen as part of the traditionally important practice orientation when they reflected teaching and learning that fits the industrial society (see also Table 1 ). We argued that education is searching for a new balance in what is pedagogically appropriate given the changes taking place in society. We first analyzed characteristics of pedagogical practices that extensive ICTusing science teachers considered to their most satisfying. This was followed by an analysis of the characteristics of the regular pedagogical practices of the extensive ICT-using science teachers along with the pedagogical practices of science teachers who did not use ICT extensively.
The results of this study show that in the satisfying practices, about which the extensive ICT-using science teachers reported, ICT contributed to an increase in a variety of student outcomes and teaching practices. According to a large majority of the science teachers, the use of ICT in the satisfying examples contributed to an increase in student outcomes that are considered important in the innovative practice orientation (information handling skills) as well as traditionally important orientation (subject matter knowledge and ICT skills). It is noteworthy that many science teachers-but not the large majority-observed an increase in skills such as collaborative skills, communication skills, self directed learning skills, and problem solving skills. These skills are considered highly relevant to the innovative practice orientation and consequently to the information society. In addition ICT contributed to self-esteem and an increase in motivation to learn. These outcomes are important to facilitate learning in the innovative and traditionally important practice orientations. In the satisfying pedagogical practices teachers reported increases related to both the innovative practice orientation (variation in learning activities, adaptation to individual students) and the traditionally important practice orientation (quality of instruction). Also, an increase of available content and learning resources, beneficial for both the innovative and traditionally important practice orientations, was noticed by a large majority of science teachers. It was expected that in the satisfying practices about which the science teachers reported responsibilities for teaching and learning between teachers and students would also shift. However, the analysis showed that, in general, the teachers were still the main initiators of teaching and learning activities in the pedagogical practice they had in mind. The only activities in which students took the lead were organizing grouping and demonstrating achievement, but even here less than half of the science teachers reported this situation.
Extensive ICT-using science teachers who provided the satisfying pedagogical practices and used ICT on a weekly basis, made more use of ICT applications as a learning resource than their colleagues who did not use ICT so extensively. However, traditional learning resources (laboratory equipment, calculators) were used by most from both groups of teachers in their regular teaching practice, immediately followed by general ICT applications. Specific software for science, such as data logging and simulations were not used very often by both groups of teachers, a finding similar to what Becker et al. (1999) also found in 1999 in a large survey in the USA. Extensive ICT-using science teachers also attributed a larger impact to ICT in their student outcomes than the non-extensive ICT using science teachers. But except for these differences, only gradual differences were found in the pedagogical practices of extensive ICT-using and non-extensive ICT-using science teachers. The most remarkable difference is that extensive ICT-using science teachers overall score somewhat higher in the frequency in which they apply different teaching and student practices. The results of the study also show that the most frequently applied teaching and student practices of both extensive ICT-using science teachers and non-extensive ICT-using science teachers still reflect the traditionally important orientation to learning. In addition, the results of this study also suggest that ICT contributes to both traditionally and innovative practice orientations.
From the results of this study we may conclude that the traditional important orientation (within the context of ICT use) is still dominant in the pedagogical practices of grade 8 science teachers. This holds for extensive ICT-using science teachers as well as non-extensive ICT-using science teachers. Yet it is noteworthy that many science teachers observe in ICT-supported practices that they find most satisfying an increase in student outcomes and teaching practices due to ICT, which can be characterized as part of the innovative practice orientation and reflects the demands of the information society. This finding may indicate that nowadays a relevant number of science teachers-across educational systems-are trying to find ways to incorporate ICT, particularly general ICT applications, in their pedagogical practices to realize pedagogical practices that are considered relevant in the 21st century. These findings are consistent with findings from the two previous SITES studies (Voogt 1999; Kozma 2003) . Reflecting on the findings of this study we argue that it is not so surprising that the traditionally important orientation to teaching and learning is still dominant across educational systems, but that it is promising that the innovative practice orientation seems to become more visible in educational practices across systems. The findings of this study, as well as the findings from the earlier SITES studies, give reason to believe that the equilibrium between traditionally important and innovative practice orientations is changing. Yet, it is unclear whether this change is a matter of shifting towards the innovative practice orientation or whether already a new balance is found and practiced in education.
We must realize that it is difficult for schools and teachers to create experiences in order to better understand pedagogical practices that are appropriate for our society. Schools and teachers have to operate within the context of the state or national curriculum and examination requirements. Although these curriculum and examination requirements may vary in the extent to which they leave room for innovative practices, one may assume that in many situations teachers are limited in their possibilities for change. Policy makers, in their attempts to envision what is important for education in the 21st century, often send ambiguous messages to teachers and schools. On the one hand they require both teachers and schools to focus on basic skills and assume that pedagogies reflecting the traditionally important practice orientation will result in better performance. Yet on the other hand they challenge education to change and to prepare students for the competencies needed in the 21st century and emphasize pedagogies-with a specific role for ICT in particular-that reflect the innovative practice orientation. Teachers and schools do not have an easy task in coping with these two often conflicting demands. Finding a balance between the traditionally important and innovative orientations to teaching and learning is a challenging task for all stakeholders involved in the enterprise called education.
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